The role of glutamate-199 in the aging of cholinesterase.
Aging of organophosphate-conjugated acetylcholinesterase results from the loss of an alkoxy group with concomitant stabilization of the conjugate to spontaneous or nucleophile-induced deacylation. We have examined the kinetics of aging in a pinacolylmethylphosphonofluoridate (soman)-inhibited mutant enzyme in which the glutamate (E199) located at the amino-terminal to the active-site serine (S200) was converted to glutamine (Q). For wild type enzyme, the soman-acetylcholinesterase conjugate aged immediately, giving rise to a form of enzyme resistant to reactivation by oximes. In contrast, the E199Q mutant enzyme was largely resistant to aging and could be reactivated by oximes. Since the pH dependence for aging was not altered appreciably, the primary influence of the loss of charge appears to be on the intrinsic rate of aging. The negative charge on E199 likely imparts an inductive effect on the conjugated organophosphate to facilitate removal of the alkoxy group.